Abstract The objectives of the study were identification, quality evaluation and summary of RCTs on complementary and alternative medicine as defined by the National Institute of Health with the exception of dietary and nutritional supplements. A computerized search of databases from 1990 (year of publication of the ACR criteria for fibromyalgia) to July 2007 was performed. The RCTs were assessed by a methodological quality score. A total of 23 RCTs issued from 1992 to 2007 on acupuncture, balneotherapy, thermotherapy, magnetic therapy, homeopathy, manual manipulation, mind-body medicine, diet therapy and music therapy were identified. The RCTs had an average group size of 25 with the number of groups ranging from two to four. The quality score assessment of the RCTs yielded a mean score of 51 out of 100. The average methodological quality of the identified studies was fairly low. Best evidence was found for balneotherapy/ hydrotherapy in multiple studies. Positive results were also noted for homeopathy and mild infrared hyperthermia in 1 RCT in each field. Mindfulness meditation showed mostly positive results in two trials and acupuncture mixed results in multiple trials with a tendency toward positive results.
Introduction
Fibromyalgia syndrome (FMS) is a chronic myoskeletal pain disorder characterized by widespread pain and tenderness at marked sites of the body defined as tender points. It is often accompanied by other characteristic symptoms as sleep disorders, fatigue or morning stiffness and associated with various syndromes such as irritable bowel syndrome or depression [4] . First formally defined by Smythe and Moldofsky in 1977 [1] , it has since then received several definitions [1] [2] [3] that varied in their emphasis of concomitant syndromes and the importance and number of tender points [4] . Some authors have even doubted whether FMS should be at all considered as a distinct clinical entity [5, 6] .
In 1990, the American College of Rheumatology endorsed the publication of a set of criteria for the classification of FMS by Wolfe et al. [3] . These criteria have since then provided a basis for most clinical studies investigating fibromyalgia. According to these criteria, FMS can be diagnosed in about 2% of the US population with prevalence in women of about of 3.4% and in men of about 0.5% [7] .
The pathophysiology of FMS remains unclear, though research has revealed several physiologic and psychological features associated with FMS [8] . However it is not clear whether these features are etiological or secondary to the disease [9, 10] . As fibromyalgia is a chronic condition that often proves refractory to treatment, multidisciplinary symptom management is the main goal in fibromyalgia therapy [11] [12] [13] .
Various guidelines for FMS treatment exist and have been issued, for instance the guidelines by the European League Against Rheumatism in 2007 as well as by the American Pain Association in 2005. However, conventional treatments often achieve only weak results [14] and especially pharmacological therapies bear the risks of side effects.
Thus, many fibromyalgia patients seek complementary or alternative medical treatment (CAM). The estimated percentage of CAM users among fibromyalgia patients varies according to the definition of complementary medicine applied and the population studied and is found to be from about 60-90% in the North American region [15] [16] [17] . The question as to which of the therapies should be considered as CAM treatments is controversial.
The National Centre for Complementary and Alternative Medicine defines CAM as a group of diverse medical systems, practices and products that are not presently considered to be part of conventional medicine [18] . The term 'alternative medicine' furthermore means that it is practised instead and the term 'complementary medicine' means that it is practised together with conventional medicine. There is usually no or little evidence by valid scientific studies regarding the existence of their effects, and as such evidence emerges these therapies are integrated into conventional health care. CAM therapies are still in the ongoing process of being evaluated by clinical trials and scientific research. A group of studies have already been evaluated and partly proven effective, but are not yet fully recognized as conventional care.
Another concept of defining CAM medicine is that it is a holistic approach to patients and involves both individual physical and spiritual dimensions [8] . This concept is found in traditional medical approaches, for instance traditional Chinese medicine or the more recently developed health systems, which are part of the so called mind-body medicine.
Thus, reviews on CAM topics vary greatly in their choice of included and excluded therapy approaches. Several reviews have been issued on CAM therapies in fibromyalgia in the past years. Table 1 offers a selection of these reviews published since 2000.
Most of the represented publications review both randomized controlled trials (RCTs) and non-RCTs. Though RCTs are considered as the strongest research basis for clinical recommendations in evidence-based medicine, RCTs are particularly difficult to perform in many categories of CAM medicine. An individualized approach to the patient in diagnosis and therapy is often already part of the healing process itself. This makes standardization and the creation of control groups in order to rule out so called 'placebo effects' often very challenging, and blinding of both patients and medical practitioners sometimes impossible. Thus, it is not surprising that many authors focus on different study designs to fully cover the field.
However, as RCTs are considered to be less liable to bias, there is also need for publications that focus on only these kinds of clinical trials. In 2002, a methodologically impressing publication appeared that covered RCT research on non-pharmacological approaches in fibromyalgia [24] .
The authors concluded that many of the studies reviewed suffered from methodological shortcomings and worked with small study samples. Thus, only moderate evidence for aerobic exercise approaches could be found. In 2003, another comprehensive review appeared that particularly focused on CAM in fibromyalgia and covered RCTs and controlled or sequential trials [22] . The authors noted best evidence for acupuncture and some herbal and nutritional supplements. However, since then some new clinical trials have appeared that make a new review on RCTs in fibromyalgia necessary.
This work aims to identify and review RCTs on CAM in fibromyalgia and offer both an overview of the field with tables and a summary of the evidence in the different CAM categories. The possibility of meta-analysis was considered separately for every field of CAM presented, but could not be performed due to heterogenic study designs and outcome measures.
Methods
The selection of potential CAM topics followed mostly the CAM definition of the NIH [18] . However, nutritional, herbal and hormonal supplements were found to be beyond the scope of this article and not included.
Articles were identified by a search of the following databases: Embase, Medline, Pubmed, PsychInfo, Cochrane central register of controlled trials and Cambase. Search was performed for publications till June 2007. The Titles and abstracts of the articles thus identified were checked for relevance to the CAM field and study category (RCT). Articles in English and German that fulfilled these inclusion criteria or for which the RCT-status remained unclear were obtained in full and scrutinized for the following inclusion criteria:
-Inclusion of fibromyalgia patients diagnosed by the ACR criteria. Confirmation of diagnosis by the ACR criteria included in the study protocol. -Randomization performed. Studies that operated with a within-subject design were excluded. Studies that used a cross-over design were only included if the results of the period before the cross-over were presented separately. -At least one of the interventions assessed by the study could be attributed to the CAM field. -Between-group analysis on post-treatment results was
performed.
An evaluation of the included studies was performed by a trial quality score according to 16 formal criteria. This evaluation was adopted from an article issued in 2002 on non-pharmacological approaches in fibromyalgia [24] . A similar quality score had been originally used in systemic reviews on neck and back pain [26, 27] .
Two reviewers scored the included studies independently, and discrepancies were resolved through discussion. When information on certain criteria was not given in the publication, no points were allocated ( Table 2 ). The results of the evaluation are presented in the tables containing the study summaries.
Results and discussion
Overall 24 RCTs issued from 1992 to 2007 were identified for this review. Nine clinical trials evaluated two or more different therapies or used some kind of treatment that was different from the actually evaluated one as a control (as for instance, education groups). Four studies offered the same treatment regime for active and control groups with the addition of an intervention in question in the active group. Seven studies created some kind of 'sham' or 'placebo' treatment for their control groups and five studies compared an active treatment to usual care. The mean sample size of the studies was 57 and the mean group size 25 with the number of groups ranging from two to four. As much as 21 trials offered some kind of pain measurement as an outcome and 12 of them used a visual analog scale (VAS) of pain. Furthermore, the FIQ, a tool specifically developed for the assessment of fibromyalgia, appeared 11 times as an outcome variable. Other often used assessment tools were tender point count, tender point dolorimetry and the Beck Depression Scale.
Only seven studies operated with a treatment versus placebo design that permitted patient blinding and in only two studies the success of the blinding procedure was [100 patients, 9 additional G. Intervention standardized and described For most important outcome measures and on the most important moments of effect measurement; in the case of (semi-) variables, presentation of mean or median with standard error or percentiles continuous assessed; 17 studies worked either with an assessor blinded to group allocation or with outcome measures obtained through questionnaires only. The mean score of the trial quality assessment turned out to be fairly low with a mean value of 51. The highest average score was noted for homeopathy, music therapy and acupuncture studies with above 50 points and the lowest for the manual manipulation and diet fields with about 40 points (Table 3) .
Acupuncture
Acupuncture originally has been embedded into the theories of traditional Chinese medicine. TCM operates with the concept of Qi, often translated as vital energy or life energy that moves through certain channels of the body or meridians and can be influenced by needling of acupoints [28] .
When acupuncture was introduced into modern medicine, different and newer forms of acupuncture as electroacupuncture have been developed by biomedically trained physicians and its practitioners' attitudes vary in their emphasis of traditional theories. Clinical research has provided some evidence for the effectiveness of acupuncture in various clinical conditions, though for many conditions the results are contradictory [29] . Basic scientific research suggests several possible mechanisms of physiologic effects of acupuncture [30] . Yet, it still remains controversial whether the observed effects in clinical studies are due to the specific effects of acupuncture or to more general effects often referred to as 'placebo' [29, 31] .
A recently published qualitative review on acupuncture in fibromyalgia [20] (Table 1 ) evaluated five RCTs and concluded the results to be equivocal. According to the authors, three RCTs showed positive and two showed negative results. However, it can be argued that actually four of the five RCTs showed some significant positive changes in favor of acupuncture treatment (including the later described study by Sprott [32] ) and thus a more explicit judgment in favor of acupuncture on the basis of the provided data could also be justified.
For this review, we identified four clinical trials that complied with our inclusion criteria. Two RCTs had to be excluded due to the use of Mueller/Lautenschläger diagnosis criteria. (one of these studies [33] had positive results and one [34] had significant changes in tender points, but no significant changes in pain with treatment, as compared to control.)
The studies identified vary in the chosen mode of treatment (standardized or individually modified acupuncture, electroacupuncture) and use different procedures for control groups. For controls, non-insertive sham acupuncture as used by Martin et al. [35] and Assefi et al. [36] was performed along with needle insertion away from acupoints as applied by Deluze et al. [37] . This may be important because some findings suggest that needle insertion away from acupoints may also be effective in alleviating pain [38] .
Two of the four identified clinical trials show significant improvements in such important outcome measures as FIQ and pain. These RCTs have scored relatively high in the applied method assessment. A study by Deluze et al. evaluated partly individualized acupuncture treatment for 3 weeks versus a non-acupoint needling control and found significant improvement in the majority of outcome variables, as for instance in pain. However, the authors did not perform a follow-up.
Martin et al. noted significant improvements in FIQ and pain up to 1 month of follow-up in an active group that was treated with six sessions of standardized acupuncture when compared to a non-insertion control. These results are questioned by a methodologically good trial by Assefi et al. that did not show any difference in outcome measures between acupuncture treatment designed for fibromyalgia and a pooled control that consisted of sham acupuncture, acupuncture for another syndrome and needle insertion away from acupoints.
Finally, a study by Sprott shows equivocal results. The author compared an individualized acupuncture treatment for 3 weeks to sham acupuncture treatment with a disconnected laser instrument and usual care on a rather small patient sample and found a decreased number of tender points in the acupuncture group, when compared to usual care, and an increased pain threshold in the pre/post comparison of the acupuncture group but except for that no group differences. Altogether, the results seem contradictory. Two studies show results in favor of acupuncture in FMS, one against it and one yields equivocal results. The two positive and the negative trial show similar methodological quality, and only the study by Sprott scores lower in the quality score.
As for the mode of acupuncture chosen, both the positive study by Martin et al. and the negative study by Assefi et al. used standardized acupuncture for fibromyalgia as active treatment. Some systematic differences can, however, be found in the control groups between the negative and the positive studies.
In the negative study by Assefi et al., the pooled control group consisted of both non-insertive acupuncture as well as two groups of insertive needling of acupoints for another condition and away from acupoints. The two positive studies by Martin et al. and Deluze et al. used either noninsertive acupuncture or acupuncture away from acupoints at a much lesser depth (25-10 versus 4-3 mm) and the study by Sprott applied a control treatment with a disconnected laser without any needling. Thus, a possible explanation for the contradictions might be that the nonspecific effects of needling caused the pain alleviating effects and thus the control in the trial by Assefi was as effective as the treatment group. Particularly, as the acupuncture treatment was standardized in two of the trials and fibromyalgia patients are often a heterogeneous group, the non-specific effects might have prevailed.
Overall, the results show a positive trend in favor of acupuncture, but it is difficult to draw conclusions due to the different study designs. More RCTs with comparative designs and follow-ups are needed to clarify the effects of acupuncture for fibromyalgia and to provide material for meta-analysis (Table 4) .
Balneotherapy/thermotherapy
This group contains three different subgroups of therapies: thermal and mineral bath therapy, hydroelectric bath therapy and near infrared hyperthermia treatment.
There are different treatment modalities that use water, especially warm water. Balneotherapy operates with natural mineral water, hydrotherapy uses ordinary water, hydrogalvanic bath therapy uses current application and Spa treatment often comprises different therapy modalities such as balneotherapy, massage and exercise. Several possible mechanisms of action for these therapies have been proposed [39] .
Balneotherapy was traditionally offered in Spa settings in Turkey, the Dead Sea area in Israel and in Europe to treat different rheumatic and pain deceases. Four out of seven RCTs identified in this field examine the effects of balneotherapy. Three of these studies show some significant benefits by this intervention immediately after the end of treatment and at follow-up when compared to control [40] [41] [42] and one proves equal to pool-based exercise [43] . The treatments described in these studies differ in the constituents found in the mineral water as well as in therapy settings and the management of the control groups.
A study by Donmez et al. [40] compares a stay at a Spa center and treatment by balneotherapy in its course to usual care and finds significant improvement in such important outcome measures as pain and FIQ when compared to control. The results are maintained at follow-up for a period of up to 1 month in pain and tender point count and up to 6 months in FIQ. However, they can also be attributed to the effects of the Spa stay that was not offered to the control group.
Two other studies address this problem by either offering a stay in a Spa hotel to the control group (Neumann et al. [41] ) or treating the active group as outpatients (Evcik et al. [42] ). Both studies show the effects of balneotherapy to be significantly superior to the controls in some variables. Especially, the trial by Evcik et al. shows some lasting effects. The authors compared balneotherapy to usual care and found significant improvements, in favor of the treatment, in pain, tender point counts and FIQ that were maintained at the 6-month follow-up.
Finally, Altan et al. [43] compare balneotherapy to pool exercise. Both groups showed within-group improvement in several outcome measures. Between-group difference was found only in Beck Depression Inventory in favor of the exercise group.
Hydroelectric therapy is examined in two studies. A study by Eksioglu et al. [44] finds joint treatment with Stanger bath therapy and amitriptyline significantly superior to amitriptyline administration alone as measured by FIQ. Another study by Gunther et al. [45] compares hydrogalvanic therapy with Jacobsen relaxation training and shows them to be equal in reducing various pain dimensions.
There seems to be evidence that fibromyalgia patients can benefit from various kinds of water therapy. Particularly for balneotherapy, the results are encouraging. There is even some evidence that these results can be maintained at follow-up. However, the studies in this field vary in design and methodological quality and mostly have relatively small sample sizes. Accordingly, larger and more standardized studies are needed to evaluate further the clinical relevance of these therapies.
Besides the water therapy RCTs, a study by Brockow et al. [46] tests near infrared hyperthermia in a rehabilitation setting on a comparatively large group of patients and finds significant improvements in pain, FIQ and depression as compared to an inpatient control. The significant pre/ post-treatment improvements are not confirmed at followup, but the intergroup difference is maintained up to 6 months. These are promising results that yet have to be confirmed by other RCTs testing this approach (Table 5) . 
Magnetic field treatment
Though there is inadequate scientific evidence for the effectiveness of static magnetic products on pain relief and eventual mechanisms of action, they are widely promoted and bought by patients [47, 48] . Two clinical trials examined the exposure of patients to a low static magnetic field during nighttime as a therapeutic means, but one had to be excluded due to a lack of between-group post-treatment analysis [49] . The other clinical trial used hard magnetic sleeping pads that contained ceramic magnets as active treatment and sham pads without magnets as a placebo. This 6-month-study by Alfano et al. [50] showed no significant differences in overall FIQ between sham and functional pad users, but pain intensity by FIQ was significantly decreased by magnetic pads as compared to controls, and there were trends toward improvement in overall FIQ and other outcome measures in the treatment groups.
However, the success of the patient blinding was not assessed in the study and it must be kept in mind that it might have been possible for the enrolled patients to discern a true magnet from a sham one and thus to undo the blinding.
Although the results are of moderate magnitude, there seems to be some tendency toward improvements of symptoms in fibromyalgia patients treated by magnetic pads whether by the some effect of the magnets or by an anticipation effect, if blinding had been really unsuccessful.
As this trial has not shown any adverse effects and yet some hints at improvement, further investigation might be useful to confirm these improvements and to estimate an eventual clinical relevance (Table 6 ).
Homeopathy
Only one clinical trial evaluating homeopathy in fibromyalgia complied with our inclusion/exclusion criteria as the ACR-based diagnosis and was included into this review [51] . The 4-month double-blind trial by Bell used individually prescribed homeopathic remedies of daily, flexibly dosed LM potencies and placebo. The homeopaths were permitted to change prescription after a homeopathic visit at 2 months.
This study yielded a significant improvement in favor of the treatment group in tender point count, pain, quality of life and global health ratings. These results show homeopathy to be a promising option in the treatment of fibromyalgia. Yet, further clinical trials are needed to confirm these findings with bigger sample sizes and follow-ups and to create an eventual evidencebased basis for homeopathic treatment in fibromyalgia (Table 7) . 
Manual manipulation
Three studies evaluating manual manipulative treatment with a complementary medical background were identified for this review, one in chiropractic care, one in osteopathy and one in massage therapy. Blunt et al. [52] examined a chiropractic approach to fibromyalgia with a relatively small sample of patients and short study duration, but a rather intensive treatment program. No statistically significant between-group improvements were found. Some significant improvement was noted in pain levels and several ranges of motion in the within-group analysis of the treatment group. Accordingly, there is so far little evidence that chiropractic care is effective in fibromyalgia, but the small study sample limits the reliability of these results.
Another clinical trial by Gamber et al. [53] examined osteopathic manipulative treatment (OMT) with and without additional educational support against moist heat treatment and treatment as usual. The authors found an increase in tender point pain threshold in three tender points in favor of the OMT group, and improvements in some activities of daily living, some measures of perceived pain and perceived functional ability. Although the trial was of a relatively long duration of 6 months, the study sample was rather small. Accordingly, these findings can only serve as a pilot study for further investigation and cannot provide clear results as to the efficacy of osteopathy in fibromyalgia.
Massage has been historically considered as an option to treat pain and musculoskeletal disorders. We identified one trial assessing massage as a treatment for FMS that complied with the inclusion criteria.
The study by Brattberg et al. [54] tested the effects of regular sessions of connective tissue massage for 10 weeks versus a waiting list control and education control group and found significant improvements in FIQ and pain in the treatment group versus control. A 3-and 6-month follow-up revealed some lasting effect at 3 months that was almost gone at 6 months. As FIQ and pain are major outcome measures for fibromyalgia symptoms [24] , this trial indicates a possible effect of massage for FMS. More studies would be needed to replicate these results (Table 8) .
Mind-body
The field of mind-body medicine comprises various approaches that aim to influence both the spiritual or emotional and the physical dimensions in a patient. Some of these therapies such as cognitive behavioral therapy have become part of conventional medicine [18] , but most are still considered to be part of CAM medicine. For this review, we identified and included RCTs, evaluating six therapeutical approaches in the mind-body category: body awareness therapy (BAT), mindfulness meditation, Qigong and Mesendieck System therapy, biofeedback and relaxation by autogenic training.
Overall, there are rather positive, though somewhat equivocal, results for the effectiveness of mindfulness meditation and little to no evidence for the benefits of BAT. One clinical trial provides some promising results in favor of Mesendieck System therapy. Qigong, which only appeared as a co-treatment in the presented studies did not yet prove beneficial in fibromyalgia according to the identified RCTs.
Biofeedback showed no positive results in a pragmatic study and autogenic training was inferior to an Integrated Group Therapy approach in a study comparing these treatments.
The mindfulness meditation interventions examined in two clinical trials follow the mindfulness-based stress reduction (MBSR) therapy developed by Kabat-Zinn. It combines stress reduction skills as sitting meditation, hatha yoga and a somatically focused technique called the body scan [55] .
Sephton et al. [56] focused on the effects of MBSR on depressive symptoms in FMS. A MBSR teaching and practicing program for 2 months was compared to treatment as usual. The MBSR therapy significantly reduced depressive symptoms in the active group versus control for up to a 2 month follow-up period.
Another study by Astin et al. [57] tested an integrated program of stress reduction based on MBSR and Qigong versus an education support group as a control. No significant differences between groups were found, though significant positive changes occurred in FIQ, total myalgic score, pain and depression in both groups and were maintained at follow-up. This clinical trial was limited by a high attrition rate in the treatment period. Furthermore, the control program that consisted of 2.5 h-long education sessions and free discussion might have acted as a successful intervention.
Considering the different control groups in these two trials, it remains unclear whether the observed positive effects can be attributed to MBSR specifically. Yet there are some promising results, especially as to a lasting effect in the follow-ups that would justify further investigation in this field.
Body awareness therapy is evaluated in two clinical trials identified for this review. One investigates the effects of an integrated intervention of BAT and Qigong and tests it versus a usual care control [58] . Another pragmatic study compares BAT to Mesendieck System therapy [59] .
The Mesendieck System created by Bess Mesendieck focuses on teaching patients to understand the concepts of functioning of their bodies by pedagogically designed exercises and aims to enable them to change suboptimal patterns of movement [59] . BAT was developed by the physiotherapist Gertrud Roxendal and combines exercises that aim to provide an enhanced body consciousness and management to patients [60] .
Mannekorpi et al. evaluated a BAT plus Qigong intervention versus usual care control in a 3-month trial. The patients involved had a rather long history of symptoms of an average of 10 years. Though a significant change for the better was observed in the treatment group in body awareness scales, there were no positive changes in symptoms measured by FIQ. Even an exacerbation of complains was noted in the pre/post analysis in FIQ depression and fatigue in the active group.
Kendall et al. performed a pilot study evaluating group sessions of BAT versus individual sessions of Mesendieck System over 20 weeks with a comparatively long followup of 18 month. Altogether, Mesendieck group reported better scores in the significant variables. There were almost no positive changes in the pre/post analysis for BAT and in the between-group analysis the Mesendieck group scored significantly better in FIQ and several Arthritis Self Efficacy Scale (ASES) and Coping Strategies Questionnaire (CSQ) subscales. There were still some subscales of CSQ and ASES that showed a significant difference in favor of Mesendieck System at the 6-month and 18-month followup.
Accordingly, there is yet no evidence provided by RCT that BAT is effective in FM. Mesendieck System showed positive results in one study that were still not completely reduced at follow-up. These results would need replication to serve as evidence-based criteria for broad clinical use.
Qigong, an ancient Chinese discipline of movement and breathing exercises, appears only as a co-treatment in integrated interventions with BAT and with mindfulness meditation. In a joint intervention with BAT, Qigong shows no positive results in either pre/post analysis or in the between-group comparison with a treatment as usual control in fibromyalgia symptoms. Together with Table 9 Mind-body therapy mindfulness meditation, it proves equal to an education support group control, yet pre/post analysis shows benefits in FIQ, pain and depression in both groups that are maintained at follow-up. However, as mindfulness meditation proved to be effective in fibromyalgia, at least on depressive symptoms, in another study by Sephton et al. it is not clear whether the intergroup results can be attributed to either a 'placebo' effect, the mindfulness meditation effects alone or to Qigong itself. Accordingly, there is so far no RCT-based proof for the effectiveness of Qigong in FMS.
Only one clinical trial based on the ACR diagnosis criteria was found to examine biofeedback for FMS patients [61] . Eight weeks of individual biofeedback training were compared to a group fitness training and usual care control. This trial did not show any benefits from either intervention in any outcome measure.
Keel et al. [62] used autogenic relaxation training as a control treatment when investigating the benefits of Integrated Group Therapy for FMS patients and found autogenic training to be significantly inferior to Integrated Group Therapy in decreasing pain and a tendency in favor of Integrated Group Therapy in overall patients' improvement. Thus it must be concluded that there is yet no evidence in favor of effects of biofeedback or autogenic training alone for FMS patients (Table 9 ).
Vegetarian diet
Only one RCT assessing the effects of vegetarian diet was identified. The vegetarian diet was evaluated in a 6-week lasting study versus the administration of amitriptyline. Significant pre/post changes occurred only in pain scores in the diet group and the magnitude of pain decrease was significantly lower than in the amitriptyline group. No changes were observed for several other variables measuring common FMS symptoms (Table 10 ). Thus there is no RCT-based proof that vegetarian diet is an effective treatment for fibromyalgia.
Music vibration therapy
Music therapy has historically been considered as a means for pain relief and is used by music therapists to alleviate pain. We identified one pilot study evaluating music listening and application of musically fluctuating vibration to the body with a frequency in the sensitivity range of Panician corpuscle (PC) mechanoreceptors versus music listening and music vibration outside the range of PC receptors. No significant between-group differences were noted. Both groups scored significantly better in tender point index after the intervention, yet only the treatment group showed significantly better results in tender point pain threshold in the within-group analysis. Thus, these results might hint at benefits for FMS patient by musically fluctuating vibration therapy. But as only one intervention session was performed on a relatively small sample of patients, it is only a stimulus for further investigation in this field and does not provide evidence of clinical relevance (Table 11) .
Quality score
There is general acceptance and empirical evidence [65, 66] that some methodological features of designing, performing and reporting clinical trials affect their outcome and perception. This makes some kind of assessment of quality of reported trials necessary. Thus a variety of different quality scales has been developed by different authors.
A critical overview of such quality scores and checklists for RCTs performed by Moher et al. [67] found these scores to be heterogenic. Findings have been reported that show different summary scores to yield contradicting results on the quality of the same trials. Juni et al. [68] demonstrated that when these different quality scores are used in meta-analysis, they influence review results oppositely.
Juni et al. [68] and Berlin and Rennie [69] have pointed out that the quality of clinical trials is an equivocal term and can address either quality of reporting or quality of design. Thus, different quality scores often address different quality dimensions without explicitly mentioning it. The quality score applied in this review comprises both aspects of trial design and reporting. As it is only based on generally accepted criteria [26, 67] of which some, but not all, are based on empirical evidence, it is itself liable to bias that it aims to address. Particularly, the weight assigned to different criteria by different amounts of score points can produce some bias of quality assessment.
As many of the RCTs presented appear to show some methodological flaws and the results in the different therapy fields are sometimes equivocal, we consider a quality score to be a useful tool to further objectify these problems and to provide an additional means to interpret the given results (Table 12) .
Conclusions
This review does not include all RCTs on complementary medicine in fibromyalgia because of the limitation to RCTs using the ACR diagnostic criteria and the presence of other methodological features. This limitation was chosen in order to create a more homogeneous sample of patients in the primary studies, but has led to the omission of some studies. Although a search of computerized databases has been thoroughly performed, hand searching of references was not attempted. This might have likewise led to the omission of some relevant studies. Many of the primary studies showed shortcomings in both study design and study reporting. This is partly understandable because RCTs in some field of CAM are particularly difficult to design because of a lack of established placebo procedures and difficulties in blinding, but it nonetheless limits the strength of evidence of these studies.
Follow-ups were often not performed or were of short duration, although they are particularly important in a chronic condition as fibromyalgia [24] . Furthermore, many publications did not contain information on randomization procedures or assessment blinding. These problems should be addressed in future research.
Besides the heterogenic control approaches, different outcome measures are still one of the main obstacles to meta-analysis in this field. For instance, most of the RCTs address pain as an outcome variable, but use different procedures to evaluate it. As visual analog scales on pain are the most commonly used pain assessment tools, they could be recommended for future research in order to standardize outcome measurement. Furthermore, the use of specific recognized tools as the Fibromyalgia Impact Questionnaire could contribute to greater comparability.
The mean group size was rather low with 25 subjects per group. Group sizes in that range might have been often too low to detect statistically significant results. It has been suggested that studies trying to detect significant effects in the field of acute pain analgesics require group sizes of at least 40 subjects per group to provide statistical reliability and of about ten times as many patients in each group for clinical relevance [70] . Although this estimate cannot be transferred unadjusted to the more complex field of chronic pain of fibromyalgia, it might serve as further caution to the reliability of both positive and negative results of some of the reviewed studies.
Overall, the best evidence was found for balneotherapy and hydrotherapy interventions with mostly positive results in multiple studies.
Positive results were further found for mild infrared hyperthermia treatment and homeopathy in one RCT for each field.
Mindfulness meditation was examined in two studies and showed positive results in the alleviation of depression in one study and scored equal to a control education treatment in another. However, it maintained positive within-group results in the follow-ups.
Equivocal results in multiple studies with positive results outnumbering the negative results were noted for acupuncture.
Improvement in some, but not the greater part, of the outcome variables in between-group analysis were found for the Mesendieck system, connective tissue massage, osteopathy and magnet therapy in 1 RCT for each field.
Vegetarian diet, autogenic training, a session of music vibration and chiropractics did not show to be superior to another intervention in a control group, but resulted in some pre/post improvements.
So far, no positive evidence in RCTs identified for this review was found for biofeedback, BAT and Qi Gong for fibromyalgia patients.
